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Abstract 

The invention relates to a method for producing a homogeneous mixture of hard material powders and 
binder metal powders without using grinding bodies, liquid grinding auxiliary agents and suspending 
media. According to the invention, the mixture components are mixed at close range while generating a 
high shearing collision velocity of the powder particles and are remotely mixed by rotating the mixing 
bed without resulting in a particle size reduction of the hard material powders. 
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Claims 



What is claimed is: 

1. A method for producing a homogeneous mixture of a mix material comprising powders of a hard 
material and of binder metal without the use of grinding agents, liquid grinding aids or suspending 
agents, comprising 

(a) subjecting a mix material to short-range mixing by generating a high shearing impact velocity of the 
powder particles, and 

(b) subjecting the mixing material to long-range mixing by recirculating the mix material, and thereby 
forming a homogeneous mixture of a mix material comprising powders of a hard material and a binder 
metal. 

2. The method according to claim 1, wherein during short-term mixing, the mix material is fluidized and 
the high impact velocity is generated by the turbulence of the liquid. 

3. The method according to claim 1, wherein that long-range mixing is effected in a stirred vessel with 
slowly rotating stirring elements. 

4. The method according to claim 1, wherein the mix material is fluidized during both the short-range 
and long-range mixing. 

5. The method according to claim 1, wherein the total mixing time is less than 1 hour. 
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6. The method according to claim 1, wherein the mix material additionally contains pressing aids. 

7. The method according to claim 1, wherein the powder mixture is granulated. 

8. The method according to claim 1, wherein the hard metal is selected from the group consisting of 
carbides, nitrides, carbonitrides of refractory metals of Subgroups IV, V, and VI of the periodic chart of 
elements, and combinations thereof. 

9. The method according to claim 1, wherein the hard metal is selected from the group consisting of 
titanium carbide, titanium carbonitride, tungsten carbide, and combinations thereof. 

10. A hard metal mixture produced according to claim 1. 
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Hahn 
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October 14, 2003 



Natural gas liquefaction with improved nitrogen removal 

Abstract 

Natural gas liquefaction system employing a zeolite adsorbent for removing nitrogen from pretreated 
natural gas. 
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Claims 



What is claimed is: 

1. In a process for liquefying natural gas, the improvement comprising: 

(a) removing nitrogen from the natural gas using a molecular sieve having a pore size in the range of 
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from about 3.5 to about 4.0 angstroms; 

(b) using at least a portion of the natural gas as a refrigerant in a methane economizer; and 

(c) downstream of the molecular sieve, compressing at least a portion of the natural gas used as a 
refrigerant. 

2. A process according to claim 1, 

step (a) including adsorbing the nitrogen with the molecular sieve. 

3. A process according to claim 2; and 

(d) desorbing the nitrogen from the molecular sieve. 

4. A process according to claim 3, 

steps (a) and (b) being steps of a pressure swing adsorption process. 

5. A process according to claim 1; and 

(e) upstream of the molecular sieve, removing an acid gas from the natural gas. 

6. A process according to claim 1; and 

(f) upstream of the molecular sieve, removing water from the natural gas. 

7. A process according to claim 1; and 

(g) upstream of the molecular sieve, removing mercury from the natural gas. 

8. A process according to claim 7; and 

(h) downstream of the molecular sieve, cooling the natural gas in an ethylene chiller. 

9. A process according to claim 8; and 

(i) downstream of the molecular sieve, cooling the natural gas in a propane chiller. 

10. A process according to claim 7; and 

(j) upstream of the molecular sieve, cooling the natural gas in a propane chiller. 

1 1. A process according to claim 10; and 

(k) upstream of the molecular sieve, cooling the natural gas in an ethylene chiller. 

12. A process according to claim 11; and 

(1) upstream of the molecular sieve, cooling the natural gas in the methane economizer. 
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13. A process according to claim 1, 

said molecular sieve having a pore size in the range of about 3.6 to about 3.8 angstroms. 

14. A process according to claim 1, 

said molecular sieve having a pore size in the range of from 3.65 to 3.75 angstroms. 

15. A process according to claim 1, 

said molecular sieve being a titanium silicate zeolite. 

16. A process according to claim 15, 

said zeolite being selected from the group consisting of ETS-4, BaETS-4, CTS-1, and combinations 
thereof. 

17. A process according to claim 1; and 

(m) vaporizing the liquefied natural gas product produced via steps (a)-(c). 

18. A liquefied natural gas product produced by the process of claim 1. 
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United States Patent 6,638,367 
Ohmori, etal. October 28, 2003 

Method of producing highly weather-resistant magnet powder, and product produced by the 
same method 

Abstract 

The objects of the present invention are to provide a method of producing highly weather-resistant iron- 
based magnet powder containing a rare-earth element, particularly characterized by high coercive force 
in a practically important humid atmosphere, highly weather-resistant magnet powder produced by the 
same method, resin composition containing the same powder for bonded magnets, and bonded magnet 
containing the same powder. The present invention provides a method of producing a magnet powder by 
crushing an iron-based magnet powder containing a rare-earth element in an organic solvent, wherein 
phosphoric acid is added to the solvent in which the powder is crushed. 
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Claims 



We claim: 

1. A method of producing a highly weather-resistant magnet powder comprising the steps of: 

crushing an iron-based magnet alloy powder containing a rare-earth element in an organic solvent which 
contains phosphoric acid at more than 0. 1 mol but less than 2 mols per kg of the magnet alloy powder to 
the solvent in which said powder is crushed, and said magnet alloy powder is thermally treated at 
lOO.degree. C. or higher but lower than 400. degree. C. in an inert or vacuum atmosphere. 

2. A highly weather-resistant magnet powder produced by claim 1. 
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Shepard July i, 2003 

Fabrication of semiconductor devices 

Abstract 

Fabrication of microelectronic devices is accomplished using a substrate having a recessed pattern. In 
one approach, a master form is used to replicate a substrate having a pit pattern. In another approach, the 
substrate is produced by etching. A series of stacked layers having desired electrical characteristics is 
applied to the substrate and planarized in a manner that creates electrical devices and connections 
therebetween. The microelectronic devices can include a series of row and columns and are used to store 
data at their intersection. 
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Parent Case Text 



CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefits of United States Provisional Application No. 60/235,853, filed on 
Sep. 27, 2000, the entire disclosure of which is hereby incorporated by reference. 



Claims 



What is claimed is: 

1. A method of fabricating an electronic device, the method comprising the steps of: 

a. fabricating a form having a raised topology complementary to a desired pattern of pits and channels; 

b. applying the form to a moldable material to impose the pattern therein; and 

c. applying to the patterned material a series of layers having desired electrical properties to create the 
electronic device. 

2. The method of claim 1 wherein the form is fabricated according to steps comprising: 
a. providing an etchable master substrate; 
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b. etching the pattern into the master substrate; and 

c. forming a topology complementary to the pattern to serve as the form. 

3. The method of claim 1 wherein the pattern is imposed on the substrate by injection molding. 

4. The method of claim 1 wherein the pits are pyramidal pits and the channels are V-grooves. 

5. The method of claim 1 wherein the layers form a matrix of nonlinear elements. 

6. The method of claim 1 wherein the channels include a first series of channels running in a first 
direction and a second series of channels running in a second direction substantially perpendicular to the 
first direction, wherein: 

a. the first-series channels and the second-series channels cross at crossing points; 

b. the pits are located at the crossing points; 

c. the layers form nonlinear elements in at least some of the pits, the nonlinear elements each connecting 
a first-series channel with a second-series channel. 

7. The method of claim 6 wherein the electronic device is a memory circuit having data contents, the 
nonlinear elements being distributed among the pits in a scheme defining the data contents. 

8. The method of claim 6 wherein the electronic device is a memory circuit having data contents, the 
nonlinear elements being selectively enabled in a scheme defining the data contents. 

9. The method of claim 7 wherein the nonlinear elements are diodes. 

10. The method of claim 7 wherein the pits have sizes, the size of a pit determining whether a nonlinear 
element is formed at the crossing point of the pit. 

11. The method of claim 1 wherein the material is insulative. 

12. A method of fabricating a memory device having data contents, the method comprising the steps of: 

a. defining a pattern of pits and channels on a substrate, the channels including a first series of channels 
running in a first direction and a second series of channels running in a second direction substantially 
perpendicular to the first direction, wherein (i) the first-series channels and the second-series channels 
cross at crossing points, and (ii) the pits are located at the crossing points; and 

b. forming nonlinear elements in at least some of the pits. 

13. The method of claim 12 wherein the nonlinear elements each connect a first-series channel with a 
second-series channel and are distributed among the pits in a scheme defining the data contents. 

14. The method of claim 12 wherein the nonlinear elements each connect a first-series channel with a 
second-series channel and are selectively enabled in a scheme defining the data contents. 

15. The method of claim 12 wherein the nonlinear elements are diodes. 
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16. The method of claim 12 wherein the pits have sizes, the size of a pit determining whether a nonlinear 
element is formed at the crossing point of the pit. 

17. The method of claim 12 wherein the substrate is insulative. 

1 8. A method of fabricating a microelectronic device, the method comprising the steps of: 

a. defining a pattern on a substrate having a surface, the pattern comprising recesses descending below 
the surface of the substrate; 

b. applying to the patterned substrate a series of layers each having a predetermined electrical property; 
and 

c. planarizing following application of at least some of the layers to remove at least some portion of the 
layers then disposed above the surface of the substrate, the layers cooperating to form an electronic 
circuit. 

19. The method of claim 18 wherein at least some of the planarization steps are accomplished by 
polishing. 

20. The method of claim 18 wherein the pattern comprises a series of pits and channels, the channels 
including a first series of channels running in a first direction and a second series of channels running in 
a second direction substantially perpendicular to the first direction, wherein (i) the first-series channels 
and the second-series channels cross at crossing points, and (ii) the pits are located at the crossing 
points, the pits having depths determining whether connections are established at the crossing points. 

2 1 . A microelectronic device comprising: 

a substrate having therein a recessed contour pattern; and 

a plurality of stacked layers each having a predetermined electrical characteristic, all of the stacked 
layers being disposed within the contour pattern and some of the layers also residing on the substrate, 
the layers cooperating to form the electronic device. 

22. The microelectronic device of claim 21 wherein the contour pattern further comprises a series of pits 
and channels, the channels including a first series of channels running in a first direction and a second 
series of channels running in a second direction substantially perpendicular to the first direction, wherein 
(i) the first-series channels and the second-series channels cross at crossing points, and (ii) the pits are 
located at the crossing points. 

23. The microelectronic device of claim 22 wherein the pits have depths determining whether a non- 
linear element is formed from the plurality of stacked layers at the crossing points. 

24. The microelectronic device of claim 23 wherein the non-linear element is a diode. 

25. The microelectronic device of claim 21 wherein the plurality of stacked layers is planarized to a 
predetermined height. 

26. A product produced in accordance with claim 1. 
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